Abstract. A high gain controller was proposed for permanent magnet synchronous motor (PMSM) system in this paper. Under certain assumptions, all of the dynamic signals in the closed loop system are bounded and the tracking error can convergence to zero. Furthermore, the convergence speed of the tracking error can make very fast if we taking big values for the controller parameters. Finally, the simulation results illustrated the effectiveness of the proposed controller.
Introduction
PMSM has been widely used in practical systems, such as wind power generation, robotics, electric vehicles, aerospace and et al., for its outstanding performance and effectiveness [1] . It is noted that both the angular speed and the position in PMSM system are two main controlled objectives and have received considerable attention [2] - [4] .The problem of speed control for PMSM has received many researcher's interest. Many important results have been reported [5] [6] [7] [8] [9] [10] [11] . Based on a real-time estimation of the stator resistance and the load, an adaptive back stepping control method was proposed for PMSM with uncertain stator resistance and load [5] . In [6] , an adaptive fuzzy controller was proposed for PMSM with parameter perturbations and load disturbances.
Recently, several predictive techniques were proposed for PMSM [7] [8] [9] .Based on disturbances observer and state feedback, a robust mix variance H ∞ controller was proposed to improve the steady-state accuracy for PMSM [10] . In [11] , a sensor less speed tracking control scheme was presented for PMSM. The model predictive control schemes were proposed for PMSM [12] [13] .
In this paper, we not only consider the motor speed to track a specified speed, and hope to converge quickly. Using the advantages of high gain controllers, a fast speed tracking controller was proposed for PMSM system in this paper. Under certain assumptions, all of the dynamic signals in the closed loop system are bounded and the tracking errors can convergence to zero. Furthermore, the convergence speed of the tracking error can make very fast if we taking big values for the controller parameters. Finally, the simulation results illustrated the effectiveness of the proposed controller.
The Model of PMSM
In a stationary two-axes reference frame ( d q − ), considering the voltage equations of a PMSM system [14] , (1) and (2), we can obtain the state equations of the PMSM system as
The objective of this note is that, constructing d U and q U , then the angular velocity of mechanical rotor m ω can tracking a given angular velocity r ω . The follow assumption is needed. Assumption 1.The given angular velocity r ω and the first and the second derivatives are bounded, e.g. 
Taking apposite values of 1 k and 2 k , make
is a Hurwitz matrix. Then, there exist positive-definite matrices P and Qsatisfying
From the state equations of the PMSM system (3), we get
where 3 0 k > and 3 k is a constant. From (8) and (9), we have 
where [ ] . Taking the derivative ofV with respect to time along the solutions of (6) and (10) gives
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On the one hand, if
On the other hand, if , from (13)- (15) we have
V i e monotonically decreases and will converge to zero. 
The mold of 1, 2 λ is bigger and bigger if we taking bigger values for 1 k and 2 k .Particularly, let . Thus, the convergence speed of e will become faster and faster if we taking bigger and bigger values for 1 k and 2 k .The proof is completed.
Illustration
To show the effectiveness of the proposed controller in this paper, we considered a parameterized PMSM system [15] . The considered parameters are shown in table1. , 2 1 k = and 3 1 k = , we obtain the simulation result with the controller given by (5) and (9) . It was shown in Fig.1 From Fig.1 , with the same initial conditions, we get the simulation result as show in Fig.2 . We can see that the convergence speed is much faster, which is about 2 seconds now. 
Conclusions
A high gain controller was proposed for PMSM system in this paper. Under certain assumptions, all of the dynamic signals in the closed loop system are bounded and the tracking errors can convergence to zero. Furthermore, the convergence speed of the tracking error can make very fast if we taking big values for the controller parameters. Finally, the simulation results illustrated the effectiveness of the proposed high gain controller. 
